The number of Eimeria spp. in bats continues to increase as more surveys are conducted that specifically search for these parasites. For example, in 1996 there were only 14 Eimeria spp. known from this host group; however, with the addition of the 6 species described here, there now are 25 known species, an increase in our knowledge of coccidia biodiversity from bats of 48% since 1996 (Duszynski, 1997; Scott and Duszynski, 1997; Duszynski et al., 1999 ). This diversity is still much lower than the >400 eimerian species described from rodents (Levine and Ivens, 1990; Scott and Duszynski, 1997), but as new surveys are done, indications are that bats may be a good source for many undescribed eimerian parasites.
MATERIALS AND METHODS
Hosts were collected as part of chiropteran surveys in New Mexico (1979) (1980) (1996) (1997) , California (1979 California ( -1980 , Oregon (1979) , South Carolina (1996), Utah (1996), and Baja California Norte, Mexico (1980); bats were caught using mist nets, trip lines, modified harp traps, and by hand. Feces were taken from the intestines of bats that were collected for voucher specimens. All voucher specimens, including symbiotype hosts (Frey et al., 1992) were deposited in the Museum of Southwestern Biology (MSB), the University of New Mexico (UNM). Bats that were to be released were held in captivity until they defecated into individual containers. The procedures for preserving fecal material in 2% aqueous (w/v) K2Cr207 solution, and isolating, measuring and photographing oocysts were described in detail elsewhere (Duszynski and Wilber, 1997) , although much of this work was completed before their procedures were published. Photosyntypes (see Results and Bandoni and Duszynski [1988] ) of sporulated oocysts were deposited in the U.S. National Parasite Collection (USNPC), Beltsville, Maryland. Oocysts were <200 days old when measured. All measurements are in Ixm with the mean in parentheses following the size ranges. (Table I) . Seven host spp., Eptesicus fuscus, Myotis auriculus, Myotis evotis, Myotis lucifugus, Myotis thysanodes, Myotis vivesi, and Myotis volans had small numbers of oocysts in their feces; some of these oocysts later sporulated in our laboratory (see Materials and Methods), and this enabled us to identify at least 12 more different structural types (=morphotypes) that we believe represent undescribed Eimeria spp.; however, following the suggestion of Duszynski and Wilber (1997), there were not sufficient numbers present to allow a complete description of any of them. Eimeria pilarensis Scott and Duszynski, 1997, previously reported in Myotis ciliolabrum (Taos Co., New Mexico) and in Myotis yumanensis (San Luis Obispo Co., California; Catron Co., New Mexico), was found in 3/23 (13%) M. yumanensis from Socorro Co., New Mexico, but not in 67 specimens of M. ciliolabrum from 5 localities in Mexico and New Mexico (Table I) . Large numbers of sporulated oocysts of 6 distinct morphotypes of Eimeria were found and these are described below as new species. Bandoni and Duszynski (1988) The nomen triviale is derived from the name of the county in California from which the host was collected and -ensis (L., belonging to).
RESULTS

Of 404 bats (2 families, 20 species) examined for coccidia, 29 (7%) had oocysts of Eimeria spp. in their feces
Remarks
Using the dichotomous key of Scott and Duszynski (1997), sporulated oocysts of E. humboldtensis are most similar to those of Eimeria redukeri Duszynski, 1997, from a pipistrelle from Japan, in size and in that they both have a rough outer wall, oocyst residuum, polar granule, and Stieda body. They differ, however, in host and geographic distribution and because the oocyst wall in E. redukeri is heavily mammilated causing a striated appearance, whereas the wall in E. humboldtensis, although rough, does not have the striated appearance. Also, the oocyst residuum of E. redukeri is a single globule, 2-4, whereas in E. humboldtensis it is larger, -9, or as 2-3 globules -3 each. This species differs from the previous Eimeria spp. described from Myotis as follows: (1) E. catronensis is ellipsoidal and smaller and has a micropyle; Etymology: The nomen triviale is derived from the name of the county in New Mexico where the host was collected and -ensis (L., belonging to).
Using the dichotomous key of Scott and Duszynski (1997), sporulated oocysts of E. rioarribaensis are structurally most similar to those of Eimeria macyi Wheat, 1975 , in that they both have a rough outer wall, Stieda and substieda bodies and polar granules, and both lack an oocyst residuum. They differ, however, in that E. rioarribaensis is larger (25 X 20 vs. 19 X 18) with a 2-layered wall (vs. 1) that is thicker (1.5 vs. 1). This species differs from the previously described Eimeria spp. from Myotis in that (1) E. catronensis is ellipsoidal and smaller and has a micropyle; (2) E. pilarensis (15 x 14) and E. kunmingensis (17.5 X 16) are smaller and both have smooth outer oocyst walls; and (3) E. californicensis and E. humboldtensis lack a substieda body. 
This is the first Eimeria sp. to be described from Nycticeius. The sporulated oocysts of this species are most similar to those of E. macyi, E. rioarribaensis, E. eumopos, and E. californicensis in that they all have rough-walled oocysts and all lack an oocyst residuum. However, E. macyi and E. rioarribaensis have substieda bodies that E. jacksonensis lacks and E. eumopos is much larger than E. jacksonensis (35 X 28 vs. 22 X 18) and has a thicker oocyst wall (1.9 vs. 
These sporulated oocysts first were reported in 12/85 (14%) pallid bats from 2 of 5 collection localities in New Mexico and Mexico by Scott and Duszynski (1997); they declined to name it at the time because of the similarity of these oocysts to those of E. arizonensis, a known parasite of rodents. They suggested naming of this form be delayed until cross-infection and/or molecular studies are completed to demonstrate 2 distinct species. However, the regularity and the high prevalence in some bat populations strongly suggest this is not a spurious infection; it now has been found in 14/36 (39%) pallid bats from 2 counties in New Mexico (6/11, 55%, Eddy Co.; 2/17, 12%, San Juan Co.) and in Baja California Sur, Mexico (6/8, 75%), but not in 66 palid bats from Bernalillo, Sandoval, or Lincoln counties in New Mexico (Scott and Duszynski, 1997; present study). Using the key to previously described Eimeria from bats (Scott and Duszynski, 1997), E. antrozoi is structurally most similar to Eimeria tomopea Duszynski and Barkley, 1985 and to E. redukeri . It differs from the former by having smaller oocysts (25 X 22 vs. 31 X 25) and sporocysts (11.5 x 8 vs. 14 X 9) and in having a large, prominent Stieda body versus one that is not easily seen unless the sporocysts are freed from the oocyst. It differs from E. redukeri by having a thicker oocyst wall (1.5 vs. 1), larger oocysts (25 X 22 vs. 20 X 18) and a wide, conspicuous Stieda body, and by having a prominent sporocyst residuum of many large granules versus one with only 1-3 spheroids.
DISCUSSION
Currently, there are only 9 named Eimeria spp. described from bats in North America, including the 6 described in this paper (Duszynski et Wheat, 1975) . Thus, the number of Eimeria spp., at least in bat species living between Alaska and Mexico, could increase rapidly if more surveys to look for them are done. Collection of feces during such surveys can be conducted easily by anyone who captures and handles bats for any purpose. Therefore, as more mammalogists (chiropterologists) are convinced about the information value that knowledge of the coccidia from bats may provide (new species, coevolution studies, host specificity), the more likely we will see an explosion in the descriptions of bat coccidia.
Given the direct life cycle of most Eimeria spp., in which unsporulated oocysts leave the host in the feces and then need (at least) moisture, protection from UV radiation, and oxygen to be able to sporulate in the external environment, bats most likely to be infected with the new generation of oocysts are those that roost in large, permanent colonies. Unfortunately, however, Tadarida brasiliensis, which forms large colonies, have not been positive for coccidia in previous studies (Scott and Duszynski, 1997). Behaviors such as self-and allogrooming, nursing, and copulation may increase the likelihood of contact with oocysts, whereas behaviors such as solitary roosting and roost switching may decrease the chance of contact with oocysts. In addition, microclimate, e.g., relative humidity, temperature, or roost structure, e.g., tight spaces such as crevices, open caves, tree holes, etc., or both, may also impact the successful transmission of Eimeria spp. in ways we do not yet understand. Therefore, as we learn more about the eimeriid parasites found in bats, this knowledge could assist our understanding of the basic ecology of bats.
Two of the Eimeria spp. in bats seem to be widely distributed with their hosts: E. californicensis, found in M. californicus from California and New Mexico and E. antrozoi, in A. pallidus from New Mexico and Baja California Norte, Mexico. The California myotid is often found in trees, shrubs, rock crevices, and even on rocks near the ground, but it will roost wherever it is convenient (Brigham et Wilkinson (1998) reported that evening bats, N. humeralis, conduct communal nursing, which also may increase the probability of contact with sporulated oocysts. Interestingly, all of these infected bats in this study were females collected in mid-June. Thus, nursery colonies for these species may play an important role in the life cycle of their eimerian parasites. Similarly, pallid bats, A. pallidus, are quite social, generally found in fairly large colonies, and like their myotid relatives, females form maternity colonies, but with the males also found in or near these colonies. Pallid bats are often found roosting in buildings and in warm rock shelters and caves from which they emerge in the evenings to forage. They fly close to the desert surface, and occasionally land to capture terrestrial invertebrates, e.g., scorpions, and vertebrates, e.g., lizards, pocket mice (Findley, 1987 (Findley, , 1993 . The combination of these behaviors likely is important to maintaining their eimerian parasite fauna.
